Objective: We examined the men's attitudes and perceptions toward the concept of nonsurgical female permanent contraception (NSPC), or novel approaches to permanent contraception (PC) that do not require incisions or surgical equipment/hysteroscope.
Introduction
Over one third of reproductive-age women worldwide use female permanent contraception (PC), or sterilization, reflecting the critical role of female PC in the global contraceptive method mix [1] . It is the most prevalent method among women >30 year of age in the US [2] , and is the most commonly used method in India at 38% of married women [3] .
The development of novel approaches to female nonsurgical permanent contraception (NSPC) that are highly effective, low cost, single use, suitable for delivery by non-surgeons, and portable to rural settings may increase safety and access for women who desire no additional pregnancies. One such method, polidocanol foam, is currently under investigation at Oregon Health & Science University (OHSU). The procedure involves foam insertion into the uterus via a small balloon catheter, and is currently being studied in the nonhuman primate model [4] . While the Essure® microinsert system does not involve an incision, it requires surgical equipment (e.g. hysteroscope, light source) and training, and is not considered a new method of NSPC.
Male partners are influential in women's contraceptive and reproductive health decision-making [5] , and their perspectives are critical to the development of an acceptable and desirable new contraceptive method. Men and women have been shown to prioritize different contraceptive characteristics [6] . There are currently no published studies of men's perceptions of NSPC. We aimed to describe and gain insight into men's perceptions of NSPC in Portland, OR and eastern Maharashtra, India, and to generate hypotheses for future research on NSPC.
Methods
This study represents the survey portion of a larger dual-sited, mixed-methods perception study incorporating qualitative interviews with married/partnered women, focus group discussions with obstetrician-gynecologists (OB/GYNs), and a survey with Sevagram, India). The two sites were chosen based on the locations of OHSU and its academic collaborator, MGIMS, and were designed to provide initial perspectives from two diverse settings where surgical female PC is widely used. This study was descriptive and hypothesis-generating in purpose, and thus was not powered to address any a priori hypotheses.
We administered a 12-question survey collecting no identifying information to a convenience sample of men (survey questions available in supplemental material).
Inclusion criteria were age 18-45 years, English/Spanish-speaking (Portland) or Marathispeaking (India), married or partnered with a woman, and having at least 1 child. The recruitment strategies differed greatly by site. In India, men were recruited from 3 villages in person by MGIMS male social workers, and were approached both in primary care clinic waiting rooms and in the community at their homes or on the street. All surveys in India were verbally administered. Men in Oregon were recruited in person by a research assistant in OHSU primary care and women's health clinic waiting rooms, as well as electronically via email (using the OHSU Women's Health Research Unit listserve) and social marketing sites. All men in the Oregon sample took the survey in a written (paper or electronic) form, though literacy was not an inclusion criterion. The survey did not provide any description of what a nonsurgical method of female PC would entail. Data were managed in RedCap, and were analyzed with descriptive statistics.
Results
The demographic characteristics for each sample are shown in Table 1 . The majority of participants in Portland (64.9%, N=150) and India (58.4%, N=170) did not desire additional children. Respondents' mean age was 35.9 in Portland, and 34.1 in India.
Most men in both samples were married and had 1-2 children; 27% versus 5.4% of men in Oregon and India, respectively, had 3-4 children. Current use of vasectomy was reported by 18.9% of participants in Portland and 0.7% in India, and 9.5% and 22.8%, respectively, reported their partners had undergone tubal sterilization.
Among men whose partners were at risk for pregnancy, 80% of men in India were considering pursuing female PC in the future compared with 30% in Portland. However, when asked to consider whether they would prefer a vasectomy to their partner undergoing surgical sterilization, similar proportions (52% in India and 55.4% in Portland) agreed or strongly agreed with the statement "I would prefer to have a vasectomy." A total of 39.6% participants in India and 30.1% in Portland reported being uncomfortable with PC for their partners due to the need for surgery. Most men at both sites (85% in India, 82% in Portland) reported a preference for a new method of NSPC over surgery, if safe and effective. Figure 1 summarizes these findings.
Discussion
This cross-sectional study of over 300 men in two diverse samples investigated perceptions of male and female PC, and nonsurgical female PC. A substantial proportion of men in each sample were considering PC for themselves or their female partners in the future, which is consistent with the high prevalence of PC in both the U.S. and India.
While far more men in the Portland sample (19%) than the India sample (0.7%) had undergone vasectomy, more than half of men in each sample stated they would prefer to have a vasectomy rather than their female partners undergoing sterilization. This finding was not surprising among men sampled in Portland, who were predominantly white and college-educated-factors associated with use of vasectomy in the U.S. [7] . In rural Maharashtra, however, vasectomy prevalence was estimated at 3.2% in the last India National Family Health Survey [3] , and female surgical sterilization is normalized.
We found that 50% of Indian men in our study were considering future vasectomy, which suggests that our sample is not reflective of attitudes in the general population, or that social desirability biased men toward stating more open views on vasectomy.
The majority of men at both sites expressed interest in a nonsurgical permanent contraception method for women, and would prefer an alternative to surgery if it were available. Our study did not investigate the decision-making process around choosing male or female PC; prior studies suggest that there are likely multiple relationship, sociocultural, and financial factors involved [8] [9] . Furthermore, we deliberately included men with personal and partner history of permanent contraception, but imagine that these individuals may have more favorable views of PC than the general population. Also, their positive and/or negative personal and partner experiences of surgical PC may alter their perceptions of NSPC for women. This study had several limitations. Given its descriptive aims and convenience sampling, results were not designed to be representative of broader populations. The two samples were not directly comparable, and a priori hypotheses were not tested. We felt that reporting on bivariate or multivariate statistics could lend a false sense of precision about our data, and that descriptive statistics were more appropriate for this exploratory study. The results are thus geared to provide support for future perception studies on NSPC. Surveys in India were done face-to-face, and social desirability bias could have affected men's responses as noted above. Finally, men were asked about the concept of NSPC only, and were not given details on the risks and benefits of a particular method, such as whether a method is immediately effective. Perceptions of a method that is actually available may diverge from perceptions of a hypothetical method.
In conclusion, this study provides initial insights into men's perceptions of PC and NSPC among two diverse samples. Overall, respondents demonstrated a strong preference for a nonsurgical alternative PC method for women both in Portland and in India. Further hypothesis-driven research is needed to understand men's perspectives on NSPC in representative populations, as well as to understand characteristics of decisionmaking within couples around male and female PC. Figure 1 : Perception data on male PC, female PC, and NSPC
